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A Switching device is provided in which a Substrate 24 on 
which Switch components 25 are arranged, a resilient sheet 
23 arranged on this substrate 24 and a button 19 arranged on 
the resilient sheet 23 are Stored in a predetermined case 12 
such that the surface of the button 19 is exposed, and the 
Switch components 25 are operated by being pressed by the 
button 19; on the periphery of the button 19 are provided a 
plurality of columnar projections 19C whose ends are 
approximately spherical (or tapered depressions) in the 
direction approximately at right angles to an upper Surface 
pressing the button 19, and on the Surface of the case in 
contact with the button are provided a plurality of tapered 
depressions 12c (or columnar projections whose ends are 
approximately spherical) which engage with the columnar 
projections 19c (or tapered depressions) of the button. 
Accordingly, the Switching device which can be easily 
assembled is obtained, including an operational button 
which returns to a predetermined position in a hole with the 
release after pushed down. 
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SWITCHING DEVICE AND PORTABLE 
TERMINAL DEVICE 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. The present invention contains subject matter 
related to Japanese Patent Application JP 2004-166243 filed 
in the Japanese Patent Office on Jun. 3, 2004, the entire 
contents of which being incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a push-button 
Switching device Suitably applied to electronic equipment 
Such as a mobile phone unit, and relates to a portable 
terminal device including the Switching device. 
0004 2. Description of the Related Art 
0005. In the past, in electronic equipment such as a 
mobile phone unit, a Switching device used for moving a 
cursor and inputting characterS Such as a dial number has a 
Structure in which a button that is a component made of resin 
and is pressed by a user's finger and an insulating rubber 
component provided with a protrusion functioning as a 
pusher for operating the Switching device on a wiring 
Substrate are Stuck and fixed, and upon pushing the upper 
Surface of the button that is a resin component exposed on 
the upper Surface of a casing of the mobile phone unit, the 
contact of a Switch is made to close by pressing a protrusion 
(pusher) of a rubber component provided thereunder. 
0006 FIGS. 1 to 3 schematically show a switch structure 
of buttons arranged and used for character-inputting, dial 
numbers and the like. 

0007 FIG. 1 and FIGS. 2A to 2C show an example of a 
Structure of a Switching device in an operational button 
portion in a mobile phone unit, and FIG. 1 shows a button 
operational portion in an assembled state. FIGS. 2A to 2C 
are figures showing in an exploded manner the button 
operational portion shown in FIG. 1, in which FIG. 2A 
shows an upper case provided with buttons; FIG. 2B shows 
buttons arranged and fixed onto a resilient sheet; and FIG. 
2C shows a wiring Substrate having contacts installed in a 
lower case. Further, FIGS. 3A and 3B are figures explaining 
the operation of the Switching device shown in FIG. 1, in 
which FIG. 3A is a schematic sectional diagram before 
pushing a button; and FIG. 3B is a schematic sectional 
diagram after pushing the button. 
0008. In FIG. 1, a plurality of push-buttons 50 are 
disposed as an operational button portion in a mobile phone 
unit, a plurality of Switching devices are arranged in a casing 
including an upper case 51 and a lower case 52, and the 
upper surfaces 50-1 (refer to FIG. 2B) of the push-buttons 
50 functioning as an operational portion for operating the 
Switching devices are exposed from the upper case 51. 
0009. As shown in FIG. 2A, the upper case 51 is formed 
by molding plastic or the like and is provided with approxi 
mately rectangular holes 51a through which the upper 
surfaces 50-1 of the plurality of push-buttons 50 can be 
exposed. 
0.010 The button 50 is, for example, made of plastic resin 
whose upper part is transparent, and has the shape of 
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approximately a rectangular parallelepiped, the upper Sur 
face 50-1 of which is similar to and Smaller than the hole 51a 
in the upper case 51 as shown in FIG. 2B; and stepped 
differences are integrally provided on two opposing Side 
Surfaces on the side of a bottom Surface 50-2 of this 
approximately rectangular parallelepiped Such that the but 
ton 50 may not fall off the hole 51a. Further, a plurality of 
the buttons 50 are arranged on a resilient sheet 53 that is an 
insulating rubber component. In addition, characterS Such as 
the kana and alphabet and numerals are displayed on the 
Surfaces of these buttons 50 by means of printing, Stamping, 
and the like. 

0011. This resilient sheet 53 is made by molding insu 
lating, resilient Silicon rubber or the like and is a pliable thin 
sheet, the back Surface 53-2 of which is provided with 
pushers 53-3, ..., and as shown in FIG. 2B, the buttons 50 
are arranged on the front Surface 53-1 of the resilient sheet 
53, being fixed with adhesive 53a. 
0012. On this occasion, the pushers 53-3 which approxi 
mately correspond to the centers of the bottom surfaces 50-2 
of the buttons 50 are provided on the back surface 53-2 of 
the resilient sheet 53. Further, on the resilient sheet 53, the 
buttons 50 are arranged and fixed with an intended Space, So 
that when fitted into the upper case 51 shown in FIG. 2A, 
the upper parts of the buttons 50 and the sidewalls of the 
holes 51a will not interfere with each other. 

0013 Further, on the back surface 53-2 side of the 
resilient sheet 53 is placed a wiring Substrate 54 fixed to the 
side of the lower case 52, as shown in FIG. 2C. This wiring 
substrate 54 is made of a thin printed-wiring board, flexible 
wiring board and the like, and on the upper Surface 54-1 are 
provided contacts 54a in Such positions as correspond to the 
pushers 53-3 on the back surface 53-2 of the resilient sheet 
53. 

0014) As shown in the sectional view of FIG. 3A, the 
contacts 54a are, for example, ones in which a plurality of 
dome components 55 formed of metal thin plates are pro 
Vided on the wiring Substrate 54; annular conductive pads 
54c are formed on the upper surface 54-1 of the wiring 
substrate 54 and circular pads 54d formed in the centers of 
the conductive pads 54C, and the circular peripheries of the 
dome components 55 are disposed to virtually touch the 
whole circumference of the annular conductive pads 54c. 
Further, virtually the whole of the upper surface 54-1 of the 
substrate 54 is covered with an insulating film not shown in 
the figure so as to fix the dome components 55. 
0015 AS regards the assembly of a button operational 
portion, with the resilient sheet 53 to which the push-buttons 
50 are stuck as shown in FIG. 2B, having been installed in 
the lower case 52 to which the wiring substrate 54 is fixed 
as shown in FIG. 2C, the upper case 51 shown in FIG. 2A 
is laid from above so that the buttons 50 will be exposed 
from the holes 51a of the case 51; and these upper and lower 
cases 51 and 52 are fixed with adhesive, Screws, and the like. 

0016 On this occasion, as shown in FIG. 3A, the buttons 
50, the resilient sheet 53 and the wiring substrate 54 having 
the dome components 55, installed between the upper case 
51 and the lower case 52, are assembled without vertical 
rattling. 

0017. In addition, in order for the resilient sheet 53 and 
the wiring substrate 54 not to be misaligned with respect to 
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the upper case 51 and the lower case 52 in the assembly or 
the operation of the buttons 50, the resilient sheet 53, the 
wiring substrate 54, the upper case 51 and the lower case 52 
are provided with a projection 53-4, a hole 54-2, a depres 
sion 51-2 and a protrusion 52-1 respectively, and the pro 
jection 53-4 and the hole 54-2 are made to engage with the 
depression 51-2 and the protrusion 52-1 respectively as 
shown, for example, in FIG. 3A. 
0.018 Regarding the operation of a Switching device 
constructed in this manner, the state shown in FIG. 3A in 
which the push-button 50 has not been pushed down 
changes into the state shown in FIG. 3B by pushing down 
the button 50, the resilient sheet 53 changes the shape 
thereof and bends in a downward direction when pushed by 
the push-button 50, and the pusher 53-3 pushes down the top 
of the dome component 55 to be deformed. Further by 
pressing the inside Surface of the top of the dome component 
55 against the circular pad 54d of the wiring substrate 54, the 
annular conductive pad 54c and the circular pad 54d are 
electrically connected to close the contact, and a Sensation of 
clicking at the time of deforming the dome component 55 is 
felt by a finger used for the operation. 
0.019 Further, when the force pushing down the push 
button 50 is released, the state of FIG. 3B returns to the 
original state shown in FIG. 3A with the restoring force of 
the dome component 55 and the resilient sheet 53. 
0020. In addition, as this kind of a Switching device in a 
mobile phone unit, an example is disclosed in Patent Lit 
erature 1. 

0021. Patent Literature 1) Published Japanese Patent 
Application No. 6-309992 (page. 2, FIG. 4) 

SUMMARY OF THE INVENTION 

0022. However, regarding the Switching devices shown 
in the example of FIGS. 1 to 3, since it is necessary for the 
push-buttons 50 fixed to the resilient sheet 53 to be installed 
in Such a manner as not to lean against or incline toward the 
holes 51a of the upper case 51, it is difficult to purchase the 
buttons 50 and the resilient sheet 53 separately and then fit 
into each other when the push-button portion of a mobile 
phone unit is assembled; therefore, the push-buttons 50 
already fixed in intended positions on the resilient sheet 53 
have often been purchased. 
0023. In other words, in order for the assembly to be 
executed with the buttons 50 fixed to the pliable resilient 
sheet 53, it is necessary to take behavior, effects on the 
resilient sheet and So forth caused by hardening conditions 
of the adhesive into account and to Secure positional accu 
racy after the hardening thereof, So that a great deal of effort 
is required for the assembly with adhesive, which causes a 
problem of high unit prices of components. 

0024. Further, Switching devices of this kind are switches 
which independently function as Simple push-buttons in the 
past, and Switches capable of executing a more advanced 
input operation using a simple structure have been in great 
demand. 

0.025 The present invention addresses the above-identi 
fied, and other problems associated with conventional meth 
ods and apparatuses and provides a Switch of this kind in 
which an advanced input operation can be executed using a 
Simple Structure. 
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0026. A switching device or a mobile phone unit having 
the Switching device according to an embodiment of the 
present invention, includes a button which operates a Switch 
component in accordance with pushing operation, a case 
which stores the button in a state in which the pushed-down 
Surface of the button is at least exposed, a first position 
deciding portion provided on the periphery of the button, 
and a Second position-deciding portion provided on the 
Surface of the case in contact with the button and on the 
position corresponding to the first position-deciding portion; 
in which the position of the button is fixed to the case by the 
first and Second position-deciding portions engaging with 
each other. 

0027. With the above structure, when the pushed-down 
Surface of the button, eXposed from the casing is pushed 
down, the first position-deciding portion on the Side of this 
button descends toward the Second position-deciding por 
tion on the case Side, which engages with this first position 
deciding portion, thereby operating the Switch component. 
0028. Further, the above-mentioned switching device 
according to an embodiment of the present invention further 
includes a Substrate on which Switch components are 
arranged, a resilient sheet arranged on this Substrate, and a 
button arranged on this resilient sheet; in which on the 
periphery of the button are provided a plurality of projec 
tions or tapered depressions in the direction approximately 
at right angles to the pushed-down Surface thereof, and on 
the Surface of the case in contact with the button are 
provided a plurality of tapered depressions or projections 
which engage with the projections or tapered depressions of 
the button respectively. 
0029. With this structure, the position of the button is 
fixed by the projections or tapered depressions on the case 
Side engaging with the projections or tapered depressions on 
the button Side respectively, thereby making it unnecessary 
for the button to be stuck to the resilient sheet. Further even 
if there is a rattle caused by a Space between the tapered 
depressions and projections which are arranged on the case 
and on the button and which engage with each other after the 
button has been pushed, it is possible for the button to return 
to the original position thereof, where the button is centered 
without the rattle against the hole of the case from which the 
pushed-down Surface of the button is exposed, because 
when force with which to push down the button is released, 
the projections on one side follow the tapers of the depres 
Sions on the other by means of restoring force generated by 
the resilience of the resilient sheet and the like; therefore, the 
button is allowed to be pushed and handled in an inclined 
State. 

0030. According to an embodiment of the present inven 
tion, Since the first position-deciding portion provided on the 
button engages with the Second position-deciding portion 
provided on the case, a position-adjusting function which 
makes the button to be in a predetermined position with 
respect to the case can be given. 
0031. In the above embodiment, a multifunctional 
Switching device in which four Switch components can be 
operated by one button can be constructed by providing a 
disk-shaped button, providing four columnar projections 
whose ends are approximately Spherical and/or four tapered 
depressions with a pitch of approximately 90 with respect 
to the center of the button while providing four projections 
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and/or four depressions in the vicinity of the hole of the case, 
and arranging by a pitch of approximately 90 the four 
Switch components each shifted approximately 45 away 
from the projections or depressions with respect to the center 
of the button. 

0032. Further, according to an embodiment of the present 
invention, a position-adjusting function is provided, a button 
is Stored in a case without rattling by means of a resilient 
sheet, and when the force with which the button is pushed 
down is released, the button can return to the original 
position thereof, where the button does not rattle against the 
case by means of the resilient sheet, So that it is not 
necessary for the button to be fixed in a predetermined 
position on the resilient sheet, and it is therefore not neces 
sary for the button and the resilient sheet to be stuck 
together, which can lower the production cost. 
0033. In the above embodiment, a multifunctional 
Switching device in which four Switch components can be 
operated by one button and when the operational force with 
which to push down the button is released, the button 
automatically returns to the original State before pushed 
down can be constructed by providing a disk-shaped button, 
providing four columnar projections whose ends are 
approximately Spherical and/or four tapered depressions 
with a pitch of approximately 90 with respect to the center 
of the button while providing four projections and/or four 
depressions in the vicinity of the hole of the case, and 
arranging by a pitch of approximately 90 the four Switch 
components each shifted approximately 45 away from the 
projections or depressions with respect to the center of the 
button. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is a perspective view showing an example 
of a structure of a button operational portion of a Switching 
device in a mobile phone unit of related art; 
0035 FIGS. 2A to 2C are perspective views showing in 
an exploded manner members constituting the Switching 
device of the example in FIG. 1, in which FIG. 2A shows 
an upper case; FIG. 2B shows buttons fixed to a resilient 
sheet; and FIG. 2C shows a wiring substrate having contacts 
which is fixed to a lower case, 
0036 FIGS. 3A and 3B are cross-sectional views show 
ing an example of a structure of a Switching device in a 
mobile phone unit of related art, wherein FIG. 3A shows a 
state before a pushing-down operation and FIG. 3B shows 
a State after the pushing-down operation; 
0037 FIG. 4 is a perspective view showing an example 
of the outside appearance of a mobile phone unit according 
to an embodiment of the present invention; 
0.038 FIG. 5 is a partly sectional perspective view show 
ing the relevant part of a structure according to an embodi 
ment of the present invention in an enlarged and partly 
Sectional manner; 
0039 FIG. 6 is an exploded perspective view of the 
relevant part of a structure according to an embodiment of 
the present invention; 
0040 FIG. 7 is a sectional view corresponding to the I-I 
line in FIG. 5; 
0041 FIG. 8 is a perspective view of a direction-input 
ting button shown from the back Surface thereof according 
to an embodiment of the present invention; 
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0042 FIG. 9 is a perspective view of a center button 
shown from above according to an embodiment of the 
present invention; 
0043 FIG. 10 is a perspective view of a center button, 
the back Surface of which is shown from the bottom Surface, 
according to an embodiment of the present invention; 
0044 FIG. 11 is a perspective view showing a hole 
portion in the back Surface of a case through which the 
direction-inputting button according to an embodiment of 
the present invention is installed; 
004.5 FIG. 12 is a perspective view of a resilient sheet 
according to an embodiment of the present invention; 
0046 FIG. 13 is a perspective view showing a substrate 
according to an embodiment of the present invention; 
0047 FIG. 14 is a schematic sectional view for explain 
ing a Structure of a contact according to an embodiment of 
the present invention; 
0048 FIG. 15 is an exploded perspective view for 
explaining the assembling order according to an embodi 
ment of the present invention; 
0049 FIGS. 16A and 16B are sectional views showing 
operational States according to an embodiment of the present 
invention, in which FIG. 16A shows a state before a 
pushing-down operation and FIG. 16B shows a state after 
the pushing-down operation; and 
0050 FIG. 17 is an explanatory diagram of an engaged 
State of a pushing-down operation according to an embodi 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0051. Hereinafter, an embodiment of the present inven 
tion will be explained referring to FIGS. 4 to 17. 
0052 FIG. 4 is a perspective view showing an example 
of the outside appearance of a mobile phone unit in which 
a Switching device of this embodiment is provided on the 
lower side of a display screen. FIG. 5 is a perspective view 
in which the relevant part of the Switching device of this 
embodiment is enlarged and partly shown in section. FIG. 
6 is an exploded perspective view for explaining the Struc 
ture of the Switching device of this embodiment. FIG. 7 is 
a sectional view corresponding to the I-I line in FIG. 5. FIG. 
8 is a perspective view of a direction-inputting button of a 
Switching device of this embodiment shown from the back 
surface. FIG. 9 is a perspective view of a center button 
assembled into the Switching device of this embodiment 
shown from above, and FIG. 10 is a perspective view of the 
center button inverted and shown from the bottom Surface 
thereof. FIG. 11 is a perspective view showing a hole 
portion in the back Surface of a case, through which a 
direction-inputting button of the Switching device of this 
embodiment is installed. FIG. 12 is a perspective view of a 
resilient sheet of a Switching device of this embodiment. 
FIG. 13 is a perspective view showing a wiring substrate 
which has contacts of the Switching device of this embodi 
ment. FIG. 14 is a schematic sectional view for explaining 
the Structure of a contact of the Switching device of this 
embodiment. FIG. 15 is an exploded perspective view for 
explaining the assembly order of the Switching device of this 
embodiment. FIGS. 16A and 16B are provided to explain 
the operation of the Switching device of this embodiment, in 
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which FIG. 16A is a schematic sectional view showing a 
state before pushing down and FIG. 16B is a schematic 
sectional view showing a state after pushing down. FIG. 17 
is an explanatory diagram showing an engaged State of the 
Switching device when pushed down. 

0053. In FIG.4, a reference numeral 10 shows the whole 
of a mobile phone unit. The mobile phone unit 10 includes 
a dial button portion case 11 and a display portion case 12, 
and the dial button portion case 11 has a dial button 13 
formed of a plurality of buttons for inputting telephone 
numbers, characters, Symbols, and the like, a microphone 
14, an antenna portion 15, an incoming lamp 16, and further, 
a battery, a memory card, and the like not shown in the 
figure. On the other hand, the display portion case 12 is 
provided with a display 17 made of a liquid-crystal display 
panel and the like, a receiver 18, a direction-inputting button 
19 for moving a cursor and the like shown on the display 17, 
a center button 26 to determine an item Selected by a cursor, 
four specific input keys 20 and So forth, and these are Stored 
in an external casing formed of a front panel 12-1 and a back 
panel 12-3. 

0.054 Hereinafter, an example is explained in which a 
Switching device of this embodiment is applied to the 
direction-inputting button 19 shown in FIG. 4. 

0.055 First, the structure of the Switching device of this 
embodiment is schematically explained, referring to FIGS. 
5 and 6. FIG. 5 diagonally shows in an enlarged manner the 
direction-inputting button 19 arranged below the display 17 
of the display portion case (hereinafter simply called “case” 
12 shown in FIG. 4 and the surrounding area. As shown in 
FIG. 5, the direction-inputting button 19 is formed into an 
annular shape, because the button-shaped center button 26 is 
placed at the center thereof, and the upper Surface 19-1 is 
made to be exposed from a circular hole 12a provided in the 
front panel 12-1 (refer to FIG. 4) of the case 12. 
0056 Further, as shown in FIG. 6, the direction-inputting 
button 19 and the center button 26 are installed in a resilient 
sheet 23 provided on a wiring Substrate 24 to cover an area 
where five contacts 24a exist, and are fitted into the case 12 
in this state. The area where the five contacts 24a on the 
wiring Substrate 24 exist is constructed as Switch compo 
nents, each of which is turned on by being pressed from 
above. It should be noted that in this installed state, a pusher 
23a–4 of the resilient sheet 23 is positioned immediately 
under a direction mark 21-4 of the direction-inputting button 
19, as shown on the right-hand side in FIG. 7. 

0057 The direction-inputting button 19 shown in FIG. 6 
is formed by molding plastic; and as shown in FIG. 5, is a 
disk having a circular hole 19a in the center thereof, and the 
circular hole 19a is chamfered a great deal on the upper 
Surface 19-1 side. Further, as shown in FIG. 8 that is a view 
shown from the bottom surface 19-2 side, a narrow flange 
portion 19b is provided on the bottom surface 19-2 side of 
the side surface 19-3 of the disk, four protuberances are 
provided on the outside of this flange 19b with a pitch of 
approximately 90 with respect to the center of the circular 
hole 19a, and four columnar projections 19c–1 to 19c-4 
whose ends are approximately spherical are provided on the 
upper Surfaces of these protuberances. 

0058. Further, as shown in FIG. 8 that shows FIG. 5 in 
an inverted manner, hole-making processing of counterbor 
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ing is performed on the circular hole 19a in the center of the 
direction-inputting button 19 from the bottom surface 19-2 
Side concentrically with and larger than the circular hole 
19a, and a level difference portion 19-4 is provided on the 
upper surface 19-1 side of the circular hole 19a. 
0059 Further, four grooves are formed between the inner 
circumferential Surface 19-7 of the circular hole 19a and the 
side surface 19-3 of the disk, with four ribs 19d-1 to 19d-4 
which function as Switch operators being left. AS shown in 
FIG. 8, these ribs 19d-1 to 19d-4 are provided, being shifted 
by approximately 45 away from the directions of the four 
columnar projections 19C-1 to 19c-4 provided on the flange 
portion 19b of the disk, with respect to the center of the 
circular hole 19a. 

0060) Further, as shown in FIGS. 5 to 7, rod-like direction 
marks 21-1 to 21-4 which explicitly show the rough posi 
tions where the direction-inputting button 19 is pushed down 
are buried in the upper surface 19-1 of the direction 
inputting button 19, corresponding to the positions of the 
four ribs 19d-1 to 19d-4. 

0061. In addition, as shown in FIG. 9 that is a view 
diagonally shown from above and in FIG. 10 that is a view 
shown in an inverted manner, the center button 26 shown in 
FIG. 6 is a button-like part molded from plastic and is a disk 
in the shape of a rough trapezoid in Section with respect to 
the central axis shown in FIG. 9, and a flange portion 26a 
is provided on the lower part of the side surface 26-3 on the 
bottom surface 26-2 (refer to FIG. 10) side. Further, a 
groove 26b whose Section is approximately rectangular is 
provided on the bottom surface 26-2 side shown in FIG. 10, 
and is formed into an annular shape. On this occasion, the 
diameter of the side Surface 26-3 of the center button 26 is 
made Smaller than that of the inner circumferential Surface 
19-6 of the direction-inputting button 19 shown in FIG. 8, 
and the diameter of the side surface 26-4 of the flange 
portion 26a of the center button 26 is made smaller than that 
of the inner circumferential Surface 19-7 of the direction 
inputting button 19 shown in FIG. 8. 
0062). As shown in FIG. 11 that is a view shown from the 
back surface 12-2 side, the front panel 12-1 of the case 12 
shown in FIG. 6 which exposes the direction-inputting 
button 19 is provided with the circular hole 12a which is 
larger than the outer circumferential surface 19-3 (refer to 
FIG. 8) of the direction-inputting button 19 and smaller than 
the outside diameter of the flange 19b. Further, a circular 
wall portion 12b which has a predetermined width and 
height is provided all around the periphery of the hole 12a, 
and four tapered depressions 12c-1 to 12C-4 are provided in 
the vicinity of this wall portion 12b. 
0063 As shown in FIG. 11, these tapered depressions 
12c-1 to 12c-4 are integrally formed in the back surface 12-2 
of the front panel 12-1, on the outside the wall portion 12b 
with a pitch of approximately 90 with respect to the center 
of the hole 12a, that is, after arranged approximately in 
contact with the periphery of the wall portion 12b, four 
columns are joined to the wall portion 12b with smooth 
Surfaces, and the tapered depressions 12c-1 to 12C-4 are 
formed by performing hole-making processing from above 
on these four columns in a conical form having an inclina 
tion (taper) angle on the inner circumferential Surface. 
0064. On this occasion, as shown in the section on the left 
side of the central axis shown in FIG. 7, the tapered 
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depressions 12c-1 to 12C-4 are positioned Such that the 
distance between the central axis of the hole 12a in the front 
panel 12-1 of the case 12 and the central axes of the holes 
of the four depressions 12c-1 to 12c-4 and the distance 
between the central axis of the direction-inputting button 19 
and the central axes of the four hemispherical projections 
19c-1 to 19c-4 are approximately the same. 
0065 AS shown in FIG. 11, the sides of the tapered 
depressions 12c-1 to 12c-4, that are close to the columnar 
hole 12a are trimmed to have approximately the same height 
as the upper surface 12-4 of the wall portion 12b, and walls 
12d-1 to 12d-4 are left on the sides that are a long distance 
away from the hole 12a of the column. Thus, the surface on 
the wall portion 12b of the back Surface 12-2 of the front 
panel 12-1 and the surface 19-5 of the flange portion 19b of 
the above-mentioned direction-inputting button 19 can be 
disposed close to each other, and the projections 19C-1 to 
19c-4 of the direction-inputting button 19 are controlled by 
the walls 12d-1 to 12d-4 on the upper part of the tapered 
depressions 12c-1 to 12c-4 not to come off to a great extent. 
0.066 As shown in FIG. 12 that is a view shown in an 
inverted manner, the resilient sheet 23 shown in FIG. 6 is an 
insulating resilient thin sheet which is approximately circu 
lar, into which silicon rubber or the like is molded, the 
periphery thereof is folded back toward the back surface 
23-2 side to be shaped like a skirt, pushers 23a-1 to 23a–4 
and 23b are provided, and a cylinder 23C is integrally 
provided on the front Surface 23-1 side. 
0067. As shown in FIG. 12, the pusher 23b is provided 
at the approximate center of the resilient sheet 23 through a 
circular pedestal, and the four pushers 23a-1 to 23a–4 
provided around this pusher 23b are arranged at the posi 
tions corresponding to the approximate centers of the four 
ribs 19d-1 to 19d-4 of the direction-inputting button 19 
shown in FIG. 8 so as to be pressed, with a pitch of 
approximately 90 with respect to the center of the pusher 
23b (refer to the section shown on the right side of the 
central axis in FIG. 7). 
0068. Further, regarding the cylinder 23c arranged on the 
front Surface 23-1 side of the resilient sheet 23, the center 
thereof is made approximately the same as the center of the 
pusher 23b, and the inside and outside diameters and length 
thereof are determined such that the cylinder 23c be installed 
in the rectangular groove 26b in Section of the center button 
26 shown in FIG. 10 without rattling. 
0069. The height of the five pushers 23a-1 to 23a–4 and 
23b above the back Surface 23-2 is determined not to cause 
a vertical rattle (allowance) and not to operate the contact on 
the wiring Substrate 24 when the resilient sheet 23 is fitted 
into the front panel 12-1 of the case 12 along with the wiring 
Substrate 24 described later on, the direction-inputting but 
ton 19 and the centerbutton 26, to be the state shown in FIG. 
7. 

0070 The wiring substrate 24 shown in FIG. 6 is a 
multilayer wiring Substrate or another printed circuit Sub 
strate that is pliable (flexible) such as a flexible wiring 
substrate as in FIG. 13 in which the part corresponding to 
the direction-inputting button 19 is shown; five contacts 
24a-1 to 24a-4 and 24b are provided on the upper surface 
24-1 of the wiring substrate 24 in the area where the 
direction-inputting button 19 is provided, and the positions 
thereof are made to correspond to the pushers 23a-1 to 23a–4 
and 23b on the back Surface 23-2 of the resilient sheet 23. 

0071. As shown in FIG. 14, each of the contacts 24a-1 to 
24a-4 and 24b is one in which a dome component 25 formed 
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of a metal thin plate is provided on the wiring Substrate 24, 
an annular conductive pad 24C is formed on the upper 
surface 24-1 of the wiring Substrate 24 with a circular pad 
24d formed in the center of the conductive pad 24c, and the 
circular periphery of the dome component 25 is arranged to 
be virtually in contact with the annular conductive pad 24c 
on the whole periphery. Further virtually the whole of the 
upper surface 24-1 of the Substrate 24 is covered with an 
insulating film not shown in the figure So as to fix the dome 
component 25. 

0072 Further, by pushing down the top of the dome 
component 25 to be deformed, and by pressing the inside 
Surface of the top against the circular pad 24d of the wiring 
Substrate 24, the annular conductive pad 24c and the circular 
pad 24d are electrically connected to close the contact, and 
a Sensation of clicking at the time of deforming the shape of 
the dome component 25 is felt by a finger used for the 
operation. It should be noted that only an example of a 
Structure of Switch components including the contacts 24-a-1 
to 24a-4, the dome component 25, and the like arranged on 
the wiring Substrate 24 is shown, and Switch components 
having other Structures may be used instead. 
0073. As shown in FIG. 15, the switch thus constructed 
is installed with first the back Surface 12-2 side of the front 
panel 12-1 of the case 12 placed facing upward; then the four 
approximately spherical projections 19C-1 to 19c-4 are 
installed in the tapered depressions 12c-1 to 12c-4 provided 
in the vicinity of the hole 12a in the front panel 12-1, and the 
direction-inputting button 19 is installed. 
0074. Further, after installing the flange portion 26a of 
the center button 26 in the level difference portion 19-4 of 
the circular hole 19a in the center of the direction-inputting 
button 19, the cylinder 23c of the front surface 23-1 of the 
resilient sheet 23 is fitted into the groove 26c of the center 
button 26. 

0075) Further the installation is completed by putting 
from above the wiring substrate 24 which is positioned by 
means not shown in the figure not to be misaligned with the 
back panel 12-3 (refer to FIG. 5) of the display portion case 
12; after that, the whole construction is inverted to obtain the 
installed State shown in FIGS. 5 and 7. 

0076 AS regards the operation of the Switching device 
thus constructed; before the direction-inputting button 19 
shown in FIG. 16A is pushed down, the direction-inputting 
button 19 is pushed up by means of the biasing force of the 
dome components 25-1 to 25-5 (refer to FIG. 13) on the 
wiring substrate 24 and resilience by the resilient sheet 23 
and the pushers 23a-1 to 23a–4 and 23b, and the projections 
19c-1 to 19c-4 of the direction-inputting button 19 are fallen 
into the tapered depressions 12c-1 to 12c-4 in the back 
surface 12-2 of the front panel 12-1 of the case 12 and the 
position thereof is thus determined. Note that FIGS. 16A 
and 16B show the I-I Section in FIG. 5. 

0077 Next, when the upper part of the direction mark 
21-4, shown in FIG. 16A, of the direction-inputting button 
19 is pushed down in the direction of the arrow (refer to 
FIG. 5), as shown in FIG. 16B, regarding the direction 
inputting button 19 in comparison with the state in FIG. 
16A, the upper surface 19-1 leans toward the pushed-down 
Side by a predetermined angle 0, and the direction-inputting 
button 19 descends by 8 in height as a whole. Thus, with the 
resilient sheet 23, placed below the rib 19d-4, being 
deformed in Shape, by pushing down the pusher 23a–4 
thereof, pressing the dome component 25-4 with the pusher 
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23a–4 to deform the shape, pressing the inside Surface of the 
dome component 25-4 against a circular pad 24d-4 on the 
Side of the wiring Substrate 24, and electrically connecting 
the circular pad 24d-4 with an annular conductive pad 24C-4, 
the contact is closed and a Sensation of clicking to a finger 
is obtained. 

0078. On this occasion, as shown in FIG. 16B, due to the 
pushing-down operation, there is a Space created between 
the tapered depressions 12c-1 to 12c-4 in the vicinity of the 
hole 12a in the front panel 12-1 of the case 12 of the display 
portion and the projections 19c-1 to 19c-4 of the direction 
inputting button 19, which were engaged with each other 
and were thus positioned before the pushing-down opera 
tion. Specifically, as shown in FIG. 17 that is an enlarged 
view of the D portion shown in FIG. 16B, the direction 
inputting button 19 shifts not only vertically but also hori 
Zontally (the distance S shown in FIG. 17) because of the 
pushing-down operation, from the state (state of FIG. 16A) 
before the pushing-down operation shown by the chain 
double-dashed line, and there is a possibility that the pro 
jection 19c will come off the tapered depression 19c. and will 
not be able to return to the original position thereof; in this 
embodiment, however, Since the tapered depressions 12c-1 
to 12c-4 are processed to have the high walls 12d-1 to 12d-4 
on the outer peripheries thereof, the projections 19c-1 to 
19c–4 will not come off the depressions 12c-1 to 12c-4. 

0079 Next, when the operational force is released, the 
state shown in FIG. 16B in which the pushing-down opera 
tion is taking place returns to the state shown in FIG. 1.6A 
because of the restoring force of the dome components 25-1 
to 25-4 and the resilient sheet 23. Specifically, as shown in 
FIG. 17, the approximately spherical end of the projection 
19c provided in the direction-inputting button 19 is in 
contact with and follows the taper Surface, whose inclination 
angle is E, of the depression 12c in the back Surface 12-2 of 
the front panel 12-1 of the case 12, and the direction 
inputting button 19 is centered in its original position shown 
by FIG. 16A or shown by the chain double-dashed line in 
FIG. 17 that is a predetermined state before the pushing 
down operation. 

0080. In addition, the inclination angle E of the inner 
walls of the depressions 12c-1 to 12c-4 is made 10 to 20 
with respect to the central axes of the holes of the depres 
sions 12c-1 to 12c-4, for example. 
0081. This kind of operation can also be performed by 
pushing down other direction marks 21-1 to 21-3 of the 
direction-inputting button 19 shown in FIGS. 4 and 5; the 
contact 24-a-1 can be operated by leaning the direction 
inputting button 19 in a downward direction in FIG. 4 
(pushing down the direction mark 21-1); the contact 24a-3 
can be operated by leaning it in an upward direction in FIG. 
4 (pushing down the direction mark 21-3); and the contact 
24a-2 can be operated by leaning it in a leftward direction 
in FIG. 4 (pushing down the direction mark 21-2). 
0082 In addition, if, for example, the direction mark 21-4 
of the upper surface 19-1 corresponding to the rib 19-4 of the 
direction-inputting button 19 is pushed down (refer to FIG. 
16A), the direction-inputting button 19 descends by 8 in 
height as a whole and inclines its upper Surface 19-1 toward 
the pushed-down side by an angle 0 as described above, as 
a result, not only the pusher 23a–4 placed immediately 
below the rib. 19-4 but also the pusher 23a-1, 23a-3 or 23a-2 
descends. However, the amount by which these pushers 
23a-1 to 23a-3 descend is not sufficient to deform the 
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corresponding dome components 25-1 to 25-3 in shape and 
to close the contacts, So that the contacts 24-a-1 to 24a-3 are 
not operated. 
0083. Further, as shown in FIGS. 5 and 16A, although 
the center button 26 is placed on the resilient sheet 23 
together with the direction-inputting button 19, effects on the 
center button 26 caused by the direction-inputting button 19 
being pushed down are separated by means of the pliability 
of the resilient sheet 23, so that no force is exerted on the 
contact 24b in the center, and Similarly Since effects on the 
direction-inputting button 19 caused by the center button 26 
being pushed down are also separated, the direction-input 
ting button 19 and the center button 26 can execute respec 
tive operations individually. 
0084. Further, an operation in which an item selected on 
a menu by moving a cursor with the direction-inputting 
button 19 is determined with the center button 26 is 
possible, for example. Further, the Switching device of this 
embodiment can also be used as a five-contact input Switch 
ing device formed of four contacts by the direction-inputting 
button 19 and one contact by the center button 26. 
0085. According to the Switching device of this embodi 
ment, when the upper part of one of the direction markS 21-1 
to 21-4 on the upper surface 19-1 of the direction-inputting 
button 19 that is an example of a button is pushed down, one 
of the pushers 23a-1 to 23a–4 on the back surface 23-2 of the 
resilient sheet 23 is selectively pushed by means of the four 
ribs 19d-1 to 19d-4 provided on the back surface 19-2, so 
that it is possible for one annular direction-inputting button 
19 to operate one intended contact out of four contacts on the 
Substrate. 

0086) Further, although the direction-inputting button 19 
is not fixed to the resilient sheet 23, the position to which the 
direction-inputting button 19 returns does not shift with 
respect to the hole 12a in the front panel 12-1, even if the 
direction-inputting button 19 is repeatedly pushed down and 
released. Specifically, with the release of the pushing-down 
force, the projections 19c–1 to 19c–4, whose ends are 
approximately Spherical, of the direction-inputting button 19 
move along the tapered Surfaces of the inner walls of the 
tapered depressions 12c-1 to 12c-4 in the front panel 12-1 of 
the case 12 and the direction-inputting button 19 can 
returned to its original position where centered, So that the 
hole 12a of the case 12 and the Outer circumferential Surface 
19-3 of the direction-inputting button 19 can always return 
to the State in which there is an intended Space between 
them. 

0087 Further although the direction-inputting button 19 
that is an example of a button is not fixed to the resilient 
sheet 23 in a predetermined position, Since there is always 
an intended Space formed between the hole 12a of the case 
12 and the direction-inputting button 19 with the release 
after the pushing-down operation, a Switch with a favorable 
function can be obtained, when the direction-inputting but 
ton 19 and the resilient sheet 23 are installed into the case 12 
without being Stuck and fitted into each other. 
0088 For this reason, it is not necessary to stick the 
direction-inputting button 19 and the resilient sheet 23 
together, So that the assembly operation cost can be reduced. 
0089. It should be noted that although in this embodiment 
an example is explained in which the projections 19C whose 
ends are virtually Spherical are provided on the Side of the 
direction-inputting button 19 functioning as an operational 
button of the Switching device while the tapered depressions 
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12c are provided in the vicinity of the hole 12a in the back 
surface 12-2 of the front panel 12-1 of the case 12; however 
not limited thereto, projections may be provided on the case 
12 Side while tapered depressions may be provided on the 
button Side, and further, needless to Say, projections and 
depressions may be alternately provided both on the direc 
tion-inputting button 19 side and in the vicinity of the hole 
12a in the case 12, for example. 
0090. Further, although an example in which the annular 
four-direction inputting button 19 Serves as an operational 
button of the Switching device has been explained, needleSS 
to Say, the present invention may be applied to a one-input 
push-button used for inputting characterS Such as the kana 
and alphabet and numerals. 
0.091 Further, an example in which four projections 19c 
are arranged with a pitch of approximately 90 with respect 
to the center of the direction-inputting button 19 while four 
tapered depressions 12c are arranged with a pitch of 
approximately 90 with respect to the center of the hole 12a 
in the front panel 12-1 has been explained; however, as 
opposed to the foregoing example, not limited thereto, Since 
engaging positions formed by depressions and projections 
are provided to return a button which has been pushed down 
to a predetermined position, when the two of these engage 
ment positions are provided, horizontal shift is improved, 
and when three thereof are provided, the Slanting of the 
upper Surface of the button at the time of its return is 
improved, which means that the number of engagement 
positions formed by depressions and projections may be 
decided according to the form of a button needed, such as 
shape, Size and pushed-down Strokes. 
0092. Further, an example in which the resilient sheet 23 
provided with the pushers 23a-1 to 23a-4 is placed between 
the direction-inputting button 19 and the wiring substrate 24 
provided with the contacts 24a-1 to 24a-4 has been 
explained; however, if a direction-inputting button is 
allowed to Slightly rattle in a case, protrusions for pressing 
contacts may be provided on the contact Side of the direc 
tion-inputting button to operate the contacts on a wiring 
Substrate by directly pushing them down without using a 
resilient sheet with pushers, for example. On this occasion, 
if a flexible member such as a flexible wiring board is used 
for the wiring Substrate and a flat insulating resilient sheet is 
placed thereunder, it is possible to construct a Switching 
device having no rattle in a simple and convenient manner, 
without Specific molding processing to the resilient sheet. 
0093. Further, although the above-mentioned embodi 
ment is an example in which the present invention has been 
applied to an input button of a mobile phone unit, it can also 
be applied to other electronic equipment Such as portable 
electronic equipment or to an operational button of a remote 
control device of electronic equipment, and the like. 
0094. It should be understood by those skilled in the art 
that various modifications, combinations, Sub-combinations 
and alterations may occur depending on design requirements 
and other factors insofar as they are within the Scope of the 
appended claims or the equivalents thereof. 

What is claimed is: 
1. A Switching device comprising: 
a button which operates a Switch component in accor 

dance with a pushing-down operation; 
a case which Stores Said button in a State in which at least 

a pushed-down Surface is exposed; 

Dec. 22, 2005 

a first position-deciding portion provided on the periphery 
of said button; and 

a Second position-deciding portion provided on the Sur 
face of Said case in contact with Said button at a 
position corresponding to Said first position-deciding 
portion; 

wherein the position of Said button is fixed to Said case by 
Said first and Second position-deciding portions engag 
ing with each other. 

2. The Switching device according to claim 1, 
wherein Said first position-deciding portion is a projection 

or depression provided on the periphery of Said button, 
and 

Said Second position-deciding portion is a depression or 
projection provided at a position corresponding to the 
projection or depression of Said button respectively. 

3. The Switching device according to claim 2, 
wherein the depression in Said first position-deciding 

portion or Said Second position-deciding portion is a 
tapered depression. 

4. The Switching device according to claim 2, 
wherein the projection in Said first position-deciding 

portion or Said Second position-deciding portion is a 
columnar projection whose end is approximately 
Spherical. 

5. The Switching device according to claim 3, 
wherein the projection in Said first position-deciding 

portion or Said Second position-deciding portion is a 
columnar projection whose end is approximately 
Spherical. 

6. The Switching device according to claim 1, further 
comprising: 

a Substrate on which Said Switch component is arranged; 
wherein Said button is disk-shaped, Said first position 

deciding portion of Said button is provided at four 
positions with a pitch of approximately 90 with 
respect to the center of Said button, and Said Second 
position-deciding portion of Said case is also provided 
at four positions with a pitch of approximately 90; and 

Said Switch component is provided at four positions on 
Said Substrate, being shifted approximately 45 away 
from each projection or depression of Said button. 

7. The Switching device according to claim 1, further 
comprising: 

a Substrate on which Said Switch component is arranged; 
a resilient sheet arranged on Said Substrate; and 
Said button arranged on Said resilient sheet; 
wherein on the periphery of Said button are provided a 

plurality of projections or tapered depressions in the 
direction approximately at right angles to Said pushed 
down Surface, and on the Surface of Said case in contact 
with Said button are provided a plurality of tapered 
depressions or projections which engage with projec 
tions or tapered depressions of Said button respectively. 

8. The Switching device according to claim 7, 
wherein Said projections are column-shaped whose ends 

are approximately spherical. 
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9. The Switching device according to claim 7, 
wherein Said button is disk-shaped, the projections or 

depressions of Said button are provided at four posi 
tions with a pitch of approximately 90 with respect to 
the center of Said button, and the depressions or pro 
jections of Said case are also provided at four positions 
with a pitch of approximately 90; and 

Said Switch component is provided at four positions on 
Said Substrate, being shifted approximately 45 away 
from each projection or depression of Said button. 

10. The Switching device according to claim 8, 
wherein Said button is disk-shaped, the projections or 

depressions of Said button are provided at four posi 
tions with a pitch of approximately 90 with respect to 
the center of Said button, and the depressions or pro 
jections of Said case are also provided at four positions 
with a pitch of approximately 90; and 

Said Switch component is provided at four positions on 
Said Substrate, being shifted approximately 45 away 
from each projection or depression of Said button. 

11. A portable terminal device which operates a Switch 
component in accordance with a button being pushed down, 
comprising: 

a case which Stores Said button in a State in which at least 
a pushed-down Surface is exposed; 

a first position-deciding portion provided on the periphery 
of Said button; and 

a Second position-deciding portion provided on the Sur 
face of Said case in contact with Said button at a 
position corresponding to Said first position-deciding 
portion; 

wherein the position of Said button is fixed to Said case by 
Said first and Second position-deciding portions engag 
ing with each other. 

12. The portable terminal device according to claim 11, 
wherein Said first position-deciding portion is a projection 

or depression provided on the periphery of Said button, 
and 

Said Second position-deciding portion is a depression or 
projection provided at a position corresponding to the 
projection or depression of Said button respectively. 

13. The portable terminal device according to claim 12, 
wherein the depression in Said first position-deciding 

portion or Said Second position-deciding portion is a 
tapered depression. 

14. The portable terminal device according to claim 12, 
wherein the projection in Said first position-deciding 

portion or Said Second position-deciding portion is a 
columnar projection whose end is approximately 
Spherical. 

15. The portable terminal device according to claim 13, 
wherein the projection in Said first position-deciding 

portion or Said Second position-deciding portion is a 
columnar projection whose end is approximately 
Spherical. 
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16. The portable terminal device according to claim 11, 
further comprising: 

a Substrate on which Said Switch component is arranged; 

wherein Said button is disk-shaped, Said first position 
deciding portion of Said button is provided at four 
positions with a pitch of approximately 90 with 
respect to the center of Said button, and Said Second 
position-deciding portion of Said case is also provided 
at four positions with a pitch of approximately 90; and 

Said Switch component is provided at four positions on 
Said Substrate, being shifted approximately 45 away 
from each projection or depression of Said button. 

17. The portable terminal device according to claim 11, 
further comprising: 

a Substrate on which Said Switch component is arranged; 

a resilient sheet arranged on Said Substrate; and 

Said button arranged on Said resilient sheet; 

wherein on the periphery of Said button are provided a 
plurality of projections or tapered depressions in the 
direction approximately at right angles to Said pushed 
down Surface, and on the Surface of Said case in contact 
with Said button are provided a plurality of tapered 
depressions or projections which engage with projec 
tions or tapered depressions of Said button respectively. 

18. The portable terminal device according to claim 17, 

wherein Said projections are column-shaped whose ends 
are approximately spherical. 

19. The portable terminal device according to claim 17, 

wherein Said button is disk-shaped, the projections or 
depressions of Said button are provided at four posi 
tions with a pitch of approximately 90 with respect to 
the center of Said button, and the depressions or pro 
jections of Said case are also provided at four positions 
with a pitch of approximately 90; and 

Said Switch component is provided at four positions on 
Said Substrate, being shifted approximately 45 away 
from each projection or depression of Said button. 

20. The portable terminal device according to claim 18, 

wherein Said button is disk-shaped, the projections or 
depressions of Said button are provided at four posi 
tions with a pitch of approximately 90 with respect to 
the center of Said button, and the depressions or pro 
jections of Said case are also provided at four positions 
with a pitch of approximately 90; and 

Said Switch component is provided at four positions on 
Said Substrate, being shifted approximately 45 away 
from each projection or depression of Said button. 


